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ABSTRACT 
 
This paper presents a comparative study of the African Buffalo Optimization algorithm and the Random-
ized Insertion Algorithm to solving the asymmetric Travelling Salesman’s Problem with the overall objec-
tive of determining a better method to solving the asymmetric Travelling Salesman’s Problem instances. 
Our interest in the asymmetric Travelling Salesman’s Problem (ATSP) is borne out of the fact that most 
practical daily-life problems are asymmetric rather than symmetric. The choice of the Random Insertion 
Algorithm as a comparative algorithm was informed by our desire to investigate the general belief among 
the scientific community that Heuristics being mostly problem-dependent algorithms are more efficient that 
metaheuristics that are usually general-purpose algorithms. Moreover, both the metaheuristic, the African 
Buffalo Optimization and the Heuristic, Randomized Insertion Algorithms hold some of the best results in 
literature in solving the ATSP. Similarly, both methods employ different search techniques in attempting 
solutions to the ATSP: while the African Buffalo Optimization uses the modified Karp-Steele technique, 
the Randomized Insertion employs random insertion mechanism. After investigating all the 19 benchmark 
ATSP datasets available in TSPLIB, it was discovered that the Randomized Insertion Algorithm achieves 
slightly better result to the problems but the African Buffalo Optimization is much faster.  
Keywords: Heuristics, Metaheuristics, Asymmetric Travelling Salesman’s Problem, Randomized Insertion 
Algorithm, African Buffalo Optimization. 
 
 
1. INTRODUCTION  
The search for better ways of doing things 
has led to several scientific investigations and the 
development of several deterministic, heuristic and 
metaheuristic algorithms, especially, in attempts to 
solve combinatorial problems [1]. Some of the de-
terministic algorithms include Raphson-Newton 
[2], Nelder-Mead [3] and Hooke-Jeeves [4] etc. 
The deterministic algorithms display exceptional 
capacity in identifying optimal solutions, only that 
they get weaker, slower and less efficient as the 
problem space enlarges [5]. The need for the de-
velopment of more efficient search optimization 
techniques led to the design of heuristics and me-
taheuristic algorithms. Some of the popular and 
extremely efficient heuristic algorithms include the 
Lin-Kernighan algorithm [6], Randomized Inser-
tion Algorithm [7], Branch-and-Bound heuristics 
[8], Divide-and-conquer algorithm [9], Dynamic 
programming [10], Greedy algorithm [11] etc. 
Similarly, the popular metaheuristics algorithms 
that have enjoyed wide applications include the 
Genetic Algorithm (GA) [12] Ant Colony Optimi-
zation (ACO) [13], Artificial Bee Colony (ABC) 
[14], Particle Swarm Optimization (PSO) [15] etc.  
